Alcoholism and carcinoma change the intracellular pH and activate platelet Na+/H+-exchange in men.
The occurrence of carcinoma in chronic alcoholics exceeds that of the general population. Cytoplasmic alkalinization, due to the influence of different factors on the transmembrane Na+/H+ exchange (NHE), has been put forward as a triggering event in cell growth and division. In accordance with these findings, the carcinogenic potential of NHE deficient cell types is reported to be diminished. The aim of this study was to investigate whether the intracellular pH and the NHE activity is altered in chronic alcoholics. Seventy-two Caucasian males were assigned to one of four groups: non-alcoholics without carcinoma, chronic alcoholics without carcinoma, non-alcoholics with carcinoma and chronic alcoholics with carcinoma. Alcoholism was diagnosed according to DSM-III-R. The groups did not differ in relation to basic patient characteristics, such as age and blood pressure. Intracellular calcium, pH and NHE in platelets were determined by spectrofluorometry before and after thrombin stimulation. In chronic alcoholics with carcinoma, the intracellular pH was significantly more alkaline and the NHE activity was elevated. In contrast, a decrease in intracellular pH associated with an increased activity of NHE and a more acidic set point was found in chronic alcoholics without carcinoma. Basal and thrombin stimulated intracellular Ca2+ did not differ between groups except in chronic alcoholics with carcinoma in whom a thrombin-induced increase of Ca2+ due to liberation of Ca2+ from intracellular stores was demonstrated. In chronic alcoholics with carcinoma, cytoplasmic alkalinization was observed and this may be an indication of an increase in cell proliferation. The possibility that the increased incidence of carcinomas in chronic alcoholics is related to the increased activity of NHE and whether this may be prevented by NHE inhibitors requires further investigation.